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Where trees are located adjacent to pavement areas, we recommend that a suitable 
impervious root barrier be included to minimize water mitigation into the 
pavement layer. 

TABLE3 
PAVEMENT DESIGN FOR PAVEMENT AREAS 

(Sub2rade R-Value = 5) 

Traffic Index 
Asphaltic Concrete Class II Aggregate Base 

(in) (in) 
4.0 2.0 8.5 
5.0 2.5 11.0 
6.0 3.0 13.5 
7.0 3.5 16.5 

TABLE4 
PAVEMENT DESIGN FOR 18 INCHES OF LOW TO NON-EXPANSIVE 

ENGINEERED FILL 
(Sube-rade R-Value = 50) 

Traffic Index Asphaltic Concrete (in) 
Class II Aggregate Base 

(in) 
4.0 2.0 6.0 
5.0 2.5 6.0 
6.0 3.0 6.0 
7.0 3.5 6.0 

17. CONCRETEPAVEMENTS 

We anticipate that concrete pavements may be used for the project. As with the 
case for asphaltic pavements, concrete pavements constructed on the weak and 
highly expansive soils may be prone to differential movement, heave and 
cracking. For optimum performance the recommendations provided in the 
earthwork section of this report should be followed. 

Concrete pavements should be underlain by 18 inches of low to non-expansive 
fill. In addition, we recommend a minimum section of at least six inches of Class 
II base rock be placed under concrete pavements. The Class II base rock should 
be compacted to at least 95 percent at or within two percent of optimum moisture 
content. We recommend a minimum concrete pavement thickness of six inches 
for a TI of 4 and seven inches for a TI of 5 and 6. 

Asphalt pavements near trash enclosures can be prone to depressions and rutting 
conditions. Therefore, we recommend that a reinforced concrete slab-on-grade 
pavement should be constructed within IO feet of trash enclosures. 
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18. LIMITATIONS 

The data, information, interpretations and recommendations contained in this 
report are presented solely as bases and guides to the geotechnical design of the 
proposed Veterans Village located at 2149 West Hearn Avenue in Santa Rosa, 
California. The conclusions and professional opinions presented herein were 
developed by PJC in accordance with generally accepted geotechnical 
engineering principles and practices. No warranty, either expressed or implied, is 
intended. 

This report has not been prepared for use by parties other than the designers of the 
project. It may not contain sufficient information for the purposes of other parties 
or other uses. If any changes are made in the project as described in this report, 
the conclusions and recommendations contained herein should not be considered 
valid, unless the changes are reviewed by PJC and the conclusions and 
recommendations are modified or approved in writing. This report and the 
figures contained herein are intended for design purposes only. They are not 
intended to act by themselves as construction drawings or specifications. 

Soil deposits may vary in type, strength, and many other important properties 
between points of observation and exploration. Additionally, changes can occur 
in groundwater and soil moisture conditions due to seasonal variations or for other 
reasons. Therefore, it must be recognized that we do not and cannot have 
complete knowledge of the subsurface conditions underlying the subject site. The 
criteria presented are based on the findings at the points of exploration and on 
interpretative data, including interpolation and extrapolation of information 
obtained at points of observation. 

19. ADDITIONAL SERVICES 

Upon completion of the project plans, they should be reviewed by our firm to 
determine that the design is consistent with the recommendations of this report. 
During the course of this investigation, several assumptions were made regarding 
development concepts. Should our assumptions differ significantly from the final 
intent of the project designers, our office should be notified of the changes to 
assess any potential need for revised recommendations. Observation and testing 
services should also be provided by PJC to verify that the intent of the plans and 
specifications are carried out during construction; these services should include 
observation of site grading, field density testing of engineered fill and aggregate 
base rock and observation of the foundation excavations. Special inspection 
services could also be needed including reinforcing, concrete, and/or welding. 

These services will be performed only if PJC is provided with sufficient notice to 
perform the work. P JC does not accept responsibility for items we are not 
notified to observe. 
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It has been a pleasure working with you on this project. Please call if you have any 
questions regarding this report or if we can be of further assistance. 

Geotechnical En n r 
GE 2303, California 

PJC:ab 
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The field program performed for this study consisted of advancing five 
exploratory boreholes within the project area. The exploration was completed on 
December 1, 2020. The borehole locations are shown on the Borehole Location 
Plan, Plate 2. Descriptive logs of the boreholes are presented in this appendix as 
Plates 3 through 7. 

2. BOREHOLES 

The boreholes were advanced were advanced using a Mobile B-53 drill with solid 
hollow flight augers. The drilling subcontractor on the project was Pearson 
Drilling of Forestville, California. The drilling was performed under the 
observation of a field geologist of PJC who maintained a continuous log of soil 
conditions and obtained soil samples suitable for laboratory testing. The soils 
were classified in accordance with the Unified Soil Classification System, as 
explained in Plate 8. 

Relatively undisturbed and disturbed samples were obtained from the exploratory 
boreholes. A 2.43 in I.D. California Modified Sampler or a 1.5 in I.D. Standard 
Sampler was driven into the underlying soil using a 140 pound hammer falling 30 
inches to obtain an indication in the field of the soil density and to allow visual 
examination of at least a portion of the soil column. Soil samples obtained with 
the split-spoon sampler were retained for further observation and testing. The 
number of blows required to drive the sampler at six-inch increments was 
recorded on each borehole log. During our subsurface exploration Shelby tubes 
were pushed at the desired elevations. All samples collected were labeled and 
transported to PJC's office for examination and laboratory testing. 
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• BOREHOLE LOCATION AND DESIGNATION 
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PJC & Associates, Inc. BORING NUMBER BH-1 
PAGE 1 OF 1 

Consulting Engineers & Geologists 

CLIENT Community Housing of Sonoma County PROJECT NAM ... E_V-'-e=t=er'-=a""'n-"'s"""'V"'il=la=g=e ____________ _ 

JOB NUMBER 4433.02 LOCATION 2149 West Hearn Avenue :..;;;.a..:.;;:.....:..:...::..::..:;._;__;_;==-:.;_;_;.:.==------------------------
DATESTARTED_1~2~/1=~=0'----- COMPLETED -'1'""2'""'/1-'-"/2=0 __ _ GROUND ELEVATION ----- HOLE SIZE _4.,_" _____ _ 

GROUND WATER LEVELS: DRILLING CONTRACTOR _Pe=a=r~so=n~D~r~il=lin~g~--------

DRILUNG METHOD B-53 Solid Stem Auger with 1401b Hammer AT TIME OF DRILLING --- No free groundwater encountered 

LOGGED BY AB CHECKED BY ---'P~J~C ___ _ AT END OF DRILLING _____________ _ 

NOTES ___________________ _ AFTER DRILLING_-_--______________ _ 

Q :c 
J: c., !i:~ n..o w-
~_J Cl c., 

0.0 

15.0 

MATERIAL DESCRIPTION 

0.0' - 1.5'; SANDY SILT (ML); moderate brown, slightly moist, loosely 
compacted, low plasticity (FILL). 

1.5' - 3.5'; SANDY CLAY (CL); mottled orange to light gray, moist. hard, 
medium plasticity (Qal). 

3.5' - 5.0'; SANDY CLAY (CH); grayish brown, moist, hard, high plasticity 
(Qal). 

5.0' - 7.5'; CLAYEY GRAVEL (GC); orange-gray, moist, medium dense, fine to 
medium grained, subrounded gravels (Qal). 

7.5' - 13.5'; SANDY CLAY (CH); olive brown, moist, very stiff, high plasticity 
(Qal). 

13.5' - 15.0'; SANDY GRAVEL (GW); grayish orange, moist, very dense, fine 
to coarse grained, subrounded gravel (Qal). 

Bottom of borehole at 15.0 feet. 
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PJC & Associates, Inc. BORING NUMBER BH-2 
PAGE 1 OF 1 

Consulting Engineers & Geologists 

CLIENT Community Housing of Sonoma County PROJECT NAM-.E_V.:...e=t=er=a=n-"'s-'V'""ilaala""g"'e ____________ _ 

JOB NUMBER 4433.02 LOCATION:....:::.2.:...14.:..:9:....W:..c...::e.:cst;:_;H...:ce::.:a=-rn'-'--'--'A'-'-ve=n=u=e _______________________ _ 

DATESTARTED_1~2~/1=/2=0'------ COMPLETED _1=2/"-'1""'/2=0'---- GROUND ELEVATION ____ _ HOLE SIZE _4'-"------

DRILLING CONTRACTOR _,P'-'e,,.,a"'rs,,.,o"'-n,._,Dc=.:r-"'ill:.:.:.in"'g.__ ________ _ GROUND WATER LEVELS: 

DRILLING METHOD B-53 Solid Stem Auger with 140Ib Hammer AT TIME OF DRILLING --- No free groundwater encountered 

LOGGED BY ~A...:;B~----- CHECKED BY _,P'--'J'-==C'------ AT END OF DRILLING ______________ _ 
NOTES ___________________ _ AFTER DRILLING_-_--_______________ _ 

:r: 
tg 
w 
0 

MATERIAL DESCRIPTION 

0.0' - 2.75'; SANDY CLAY (CL); dark brown to gray, slightly moist, loosely 
compacted, high plasticity (FILL). 
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2.75' - 4.5'; SANDY CLAY (CL); mottled orange to light gray, slightly moist, 
hard, medium plasticity (Qal). MC 

4.5' - 10.0'; SANDY CLAY (CH), olive gray to orange, very moist, very stiff, 
high plasticity (Qal). 
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PJC & Associates, Inc. BORING NUMBER BH-3 
PAGE 1 OF 1 

Consulting Engineers & Geologists 

CLIENT Community Housing of Sonoma County PROJECT NAM..,.E_V.;...e=-:t.;:.;er'-=a'-'-n'-=-s....:Vi...:.:II'-=la,..g"'""e ____________ _ 

JOB NUMBER 4433.02 LOCATION 2149 West Hearn Avenue :....::..:....:..:c....:....:-="-'--'=:..:....:..==------------------------
DATE STARTED _1=2/"""1""'/2=0'------ COMPLETED_1=2~/1=/2=0'---- GROUND ELEVATION ----- HOLE SIZE _4..c.." _____ _ 

DRILLING CONTRACTOR ...:...P.::::ea:::.r.::;so::,n.:..;D=.r:..:.:il.::.:lin..:ag.__ ________ _ GROUND WATER LEVELS: 

DRILLING METHOD B-53 Solid Stem Auger with 140Ib Hammer AT TIME OF DRILLING --- No free groundwater encountered 

LOGGED BY AB CHECKED BY _P:....:J::.:Ca::...._ __ _ AT END OF DRILLING ______________ _ 

NOTES ___________________ _ AFTER DRILLING_-_--______________ _ 

MATERIAL DESCRIPTION 

0.0' - 3.25'; SANDY CLAY (CL); dark brown, slightly moist. loosely compacted, 
high plasticity (FILL). 

3.25' - 5.0'; SANDY CLAY (CL); mottled orange, slightly moist, hard, medium 
plasticity (Qal). 
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PJC & Associates, Inc. BORING NUMBER BH-4 
PAGE 1 OF 1 

Consulting Engineers & Geologists 

CLIENT Community Housing of Sonoma County PROJECT NAM, .. E_V-=..e"'t""e'-"ra,,_,nc:,'s'--'Vi'--"ll""la,.,g""e ____________ _ 

JOB NUMBER 4433.02 LOCATION,_2=-1"'-4'-=9-'W'-'--=-e=st""'H""'e=a=rn"-A'--"-'ve=n=u=e _______________________ _ 

DATESTARTED_1=2~/1=/2=0=-------- COMPLETED _1 ... 2~/1..,_/2=0 _____ _ GROUND ELEVATION ____ _ HOLE SIZE _4-'-"------

DRILLING CONTRACTOR _P:..;e:::a::.:.r:::soe::.n'-'D:;r""il"'lin""g.__ ________ _ GROUND WATER LEVELS: 

DRILLING METHOD B-53 Solid Stem Auger with 140Ib Hammer ~ATTIMEOFDRILLING 12.50ft ~="'---------------
LOGGED BY AB CHECKED BY ""'P""'J""'C,___ __ _ AT END OF DRILLING _____________ _ 

NOTES __________________ _ AFTER DRILLING_-_--______________ _ 

-g_ 

MATERIAL DESCRIPTION 

0.0' - 2.5'; SANDY CLAY (CL); dark brown, slightly moist, loosely compacted, 
high plasticity (FILL). 

2.5' - 4.0'; SANDY CLAY (CL); mottled orange to olive brown, moist, hard, 
medium plasticity (Qal). 

4.0' - 6.5'; SANDY CLAY (CH); mottled light brown to olive, moist, hard, high 
plasticity, trace gravels and roots (Qal). 

6.5' - 9.5'; SANDY CLAY (CH); olive brown to gray, moist, hard, high plasticity 
(Qal). 

9.5' - 15.0'; SANDY GRAVEL (GW); mottled gray to olive, moist to saturated, 
dense, fine to coarse grained, subrounded gravel (Qal). 

Bottom of borehole at 15.0 feet. 
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PJC & Associates, Inc. BORING NUMBER BH-5 
PAGE 1 OF 1 

Consulting Engineers & Geologists 

CLIENT Communi~ Housing of Sonoma Coun!}'. PROJECT NAME Veteran's Village 

JOB NUMBER 4433.02 LOCATION 2149 West Hearn Avenue 

DATE STARTED 12l1l20 COMPLETED 12/1/20 GROUND ELEVATION HOLE SIZE 4" 

DRILLING CONTRACTOR Pearson Drilling GROUND WATER LEVELS: 

DRILLING METHOD B-53 Solid Stem Auger with 140Ib Hammer "SJ.. AT TIME OF DRILLING 11.50ft 

LOGGED BY AB CHECKED BY PJC AT END OF DRILLING ---

NOTES AFTER DRILLING ---
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0.0' -1.0'; SANDY SILT (ML); light brown, slightly moist, loosely compacted, . . 

h - .. medium plasticity (FILL) . 

h 
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1.0' - 6.0'; SANDY CLAY (CL); mottled orange and brown, slightly moist to 
.... - moist. hard, medium plasticity (Qal). 
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5.0 

H MC 66 4.5 100 19 .... 6.0' - 8.5'; SANDY GRAVEL (GW); mottled orange and brown, moist, dense, ·•· fine to coarse grained, subrounded gravel (Qal). ~ - • ◄ . ' ,_ -••• ·•· 7.5 II ' . ' MMC ••• 57 128 10 
h -·•· h 

►• ,◄ 

••• 8.5' - 11.5'; SANDY GRAVEL (GW}; olive brown, moist, dense, fine to coarse ·•· grained, subrounded gravel (Qal). 
~ ,◄ 

••• MMC 10.0 ·•·◄ 65 113 13 . ' ••• ·•· t .. ◄ 

'i7 

Bottom of borehole at 11.5 feet. 
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MAJOR DIVISIONS 

CLEAN 
GRAVELS 

TYPICAL NAMES 

GW ~~;;~ WELL GRADED GRAVELS, 
~~~~- GRAVEL-SAND MIXTURES 

en WITH LITTLE ~-~~-~~ POORLY GRADED GRAVELS, 
::! -~ GRAVELS OR NO FINES GP ~;;;: GRAVEL-SAND MIXTURES 

0 "' more than half en 8 ►" SILTY GRAVELS, POORLY GRADED 
"' coarse fraction GRAVELS GM ► 1, GRAVEL-SAND MIXTURES 

C .. · I h ► " w ~ IS a rger t an W ITH OV ER z :!: no. 4 sieve size 
12

% FINES GC ,_;._.}J CLAYEY GRAVELS, POORLY GRADED 
- 'it' ,I' it', GRAVEL-SAND MIXTURES 

< e1-------+-------+---+,c___.✓✓w·✓~---------------I a: !i! 
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SANDS WITH LITTLE 
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coarse fraction 1----- ----+-- + ... ·· .... ·._,·;...· -i------- ---------1 : : : : 
is smaller than : ! : ! SILTY SANDS, POORLY GRADED 
no. 4 sieve size SANDS SM • . . . SAND-SILT MIXTURES 

WITH OVER : • : : 
12% FIN Es sc r/,0 cLA YEY SANDS, POORL y GRADED 

~ SAND-CLAY MIXTURES 

INORGANIC SIL TS, SILTY OR CLAVEY FINE 
~ ML SANDS, VERY FINE SANDS, ROCK FLOUR, 

~ -~ CLAYEY SILT<; WITH SLIGHT PLASTICITY 
_ 8 SILTS AND CLAYS ~1%~ INORGANICCLAYSOFLOW TOMEOIUM 
0 ~ CL V/.// PL.ASTICITY, GRAVELLYCLAYS, SANDY 
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0 ~
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- / / 1///, 

Pt ~~~S?::;~:;?PEAT AND OTHER HIGHL y ORGANIC SOILS 

KEY TO TEST DATA Shear Si,ength, psi 

f Conftning Pressure, psi 

LL - Liquid Limit (in %) 

PL- Plastic Limit (in%) 

G - Specific Gravity 

SA - Sieve Analysis 

Consol - Consolidation 

• "Undisturbed" Sample 

cg) 

D 
Bulk or Disturbed Sample 

No Sample Recovery 

PJC & Associates, Inc. 
Consulting Engineers & Geologists 

*Tx 320 (2600) Unconsolidated Undrained T riaxial 

TxCU 320 (2600) Consolidated Undrained Triaxial 

DS 2750 (2000) Consolidated Drained Direct Shear 

FVS 470 Field Vane Shear 

·uc 2000 Unconfined Compression 

LVS 700 Laboratory Vane Shear 

Notes. (1) All strength tests on 2.8' or 2..4" diameter sample unless otherwise indi~ated 

(2) • Indicates 1.4" diameter sample 

uses SOIL CLASSIFICATION KEY 
PROPOSED HEARNS VETERANS VILLAGE 

2149 WEST HEARN 
SANTA ROSA, CALIFORNIA 

Proj. No: 4433.02 Date: 1/2021 App'd by: PJC 
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APPENDIXB 
LABO RA TORY INVESTIGATION 

1. INTRODUCTION 

This appendix includes a discussion of the test procedures of the laboratory tests 
performed by PJC for use in the geotechnical study. The testing was carried out 
employing, whenever practical, currently accepted test procedures of the 
American Society for Testing and Materials (ASTM). 

Undisturbed and disturbed samples used in the laboratory investigation were 
obtained from various locations during the course of the field investigation, as 
discussed in Appendix A of this report. Identification of each sample is by 
borehole number, sample number and depth. All of the various laboratory tests 
performed during the course of the investigation are described below. 

2. INDEX PROPERTY TESTING 

In the field of soil mechanics and geotechnical engineering design, it is 
advantageous to have a standard method of identifying soils and classifying them 
into categories or groups that have similar distinct engineering properties. The 
most commonly used method of identifying and classifying soils according to 
their engineering properties is the Unified Soil Classification System as described 
by ASTM D-2487-83. The USCS is based on a recognition of the various types 
and significant distribution of soil characteristics and plasticity of materials. 

The index properties tests discussed in this report include the determination of 
natural water content and dry density and Atterberg Limits testing. 

a. 

b. 

Natural Water Content and Dry Density. The natural water content and 
dry density of the soils were determined on selected samples. The 
samples were extruded, visually classified, and accurately measured to 
obtain the volume and wet weight. The samples were then dried, in 
accordance with ASTM D-2216-80, for a period of 24 hours in an oven 
maintained at a temperature of 100 degrees C. After drying, the weight of 
each sample was determined and the moisture content and dry density 
calculated. A similar procedure was used to determine the water content 
only for disturbed samples. 

Atterberg Limits Determination. The liquid and plastic limits of selected 
fine-grained soil samples were determined by air drying and breaking 
down the sample. The results of the limits are shown on the borehole logs. 

3. ENGINEERING PROPERTIES TESTING 

The engineering properties tests discussed in this report include pocket 
penetrometer testing. 



20 

a. Pocket Penetrometer. Pocket Penetrometer tests were performed on 
cohesive samples. The test estimates the unconfined compressive strength 
of a cohesive material by measuring the materials resistance to penetration 
by a calibrated, spring-loaded cylinder. The maximum capacity of the 
cylinder is 4.5 tons per square foot (tsf). The results of these test are 
indicated on the borehole logs. 
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